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Contamination with tadffus emft/acrt aperaa to 1962 reduced the annual incidence of human
« aeriout environmental hazard to textile milto anthrax in the United States to only a few
where (everted raw goat heir to need. White e cases per year.1 However, the environmental
KU". ** *"*? ?*?dott'-l!?d..>r!! P"*10* *" hazard obviously persists in these mills, ne-pauig eonanad for ajfninaUc nbar afoducuon,

0* to ai mo/nar). Prsfroetmnt rate* -** • *** *•»* to P"50" **» Uve of
ef surface eenumiMtfon with anthrax aporee work nearby.* - . ...

: ware 37% to fee Initial proeetalng area and its% One mill in the Southeast that had pro-
fn the aplmlng area. Contamination dropped to duoed hair cloth exclusively from goat-hair

; , i% and 1% Jmmadialaly -anar formaldchyda fiber and where numerous cases of human
j tra&tmcnt, and to 1% and fl §Ix months totar. Test cutaneous anthrax had occurred suspended

uaparalom af • Minne/t iporaa placed In tna operations In April 1967. Eight months later
' plant bafore n WM traatad ahowad fl9.IU% tosa A new management decided to produce tyn-

of vlabmty and racowy e« ad badartal «ora had ^̂  carpet yams. Environmental sampling
: eaen reduced tenfold to 100-fold attar kaatmant progranM d̂ ccpcriniental inhalation
] ' • . ' . - ' studies with primates carried out at this
i DURING THE PAST 20 years in the ftaa«J b̂ " »« *f***3T' ̂ !* ?*

United States, most eases of cutaneous or J?̂  »fttjminated with Bnifaan Z»>
i inhalation anthrax m humans occurred in tenavê  deanfay and renovating operatans

association with textile mills in which raw *** ̂ ann« "Tf* * . 12TILPB**"
i coet hair imported irom countries whem ^ t̂  of sporâ  to or̂ njsnL tte Bacten-

anthrax M enzootic was utilized.* Coat hair « 5™* 'Sectfan, Epidemtotofy Frepm,
• processinf causes extensive environmental Nattoruil Communicable Disease Center

contamination with anthrax spores, especial- (NCDC).̂  reô coended faseous disuuec-
ly in the early stages of nurtufacturmf oper- J"? «" ? toraaWAyde vapor, preceded and
attons. The initial processing; areas are 'olfcwed by environmental sampunf studies
where anthrax spores are most frequently tw B «rtm* as a principal ttep in the
recovered Irom surfaces and where most of '«̂ tin« operations. Thus, the effectiveness
the persons in whom anthrax developed * ̂ technique with Urge indusfrial areas
worked.! . .. could be measured, and data on the penis-

• TTw introduction of an experimental hu- *ence °* anthrax organisms would be used to
: man anthrax vmccine for goat hair textile make recommendations on continuinf an-

miU workers during the tour years 1959 to thrm3c immunization.
— . ———— ' - Nature of tbe Cleaning and
Submimd tar publieaiiw Jtaw 27. 1969; aoMptcd D«ontajnin«tion

fb* Epbt̂ nioio«7 Pn̂ uu N.bo«i Co«. Operatiom and Survey Dates
The mill is similar to the plant described

Atlanta. . by Dohlgren et al3 There are three princi-
J&IS1VVSJ&̂ P8&I 1£ l»» »»»«to«urine ««. consist, of ta.
fla. May 7. i960. . separate brick buildings for (1) carding,
aŜ iS!̂ »SL2r<SwSSj!2?p££S wh€r* fibet* **" «***"**» *°rt*d» »°* drawn
Nadoul CommmiAbUl oSST'ciS-. AuSi ««to a thick loose rope. (2) spinning, where
.10333 (Dr. YaiBffk. . • this rope is spun into threads and wound
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Suildinf
C*rdinf •(•••
Sotnmnf and related
•reas

Weaving »nd related

Now a. 1967
9 afore FormaMottyd*

Vaporization
1 6/43* (37%yt

7/58(12.5%):

3/43 («.»%)

Survey 2
D«C e; 1967

After FormaWenyde
Veowization
8/100(8%)t

l/100(l%)t

Not resameMd

Seat 24, IMS
6 Me of New
ProaucMBi
1/100(1%)

0/100(0%)

NotreMfneaM

401 *02 FORMALDEHYDE AS DECONTAMMANT—YOVNG ET AL

a- iz- __ fteeowy of Baoffv* Atthudi in fteJatfon to *ormaMeftr*e

deliv-
lachine
;ing.
r each
olume.
120 x
:imate-
Tiaide- * f*umo«Tt on left of viriuie indicate the numOer of ooftiUve surface swaee: those on right.

total numoar ot surface twao* tahan in tne Building.
na; per * P < o.oos.
320 x :*-<o.oi.
•d 512 Results of the culture surveys are sum- vantage of being toxic, vesicant compounds
f 1.38 marized in the Table. for which there are no '•»•"">•" "«"y avail-
These The percent of positive recoveries is ex- able devices for large-ecaie dispersion. Eth-
lillipa4 presaed in terms of number of culture plates ylene oxide demands an exposure time of up
3t or 7 showing one or more colonies of B anthracu to a day, and the area must be tightly sealed
Tiately relative to the total number of swabs taken because of the compound's exploaive flam-
simul- in a given building. The reduction in con- inability. The plant in question could not be
nidity lamination was highly significant in both made airtight
action the spinning (P < 0.01) and carding build- The agent £-propiolactone is effective,
ed for ings (P < 0.0005). rapidly sporicidal, and has bean used sue-
stems These data do not take into account any ceasfully to decontaminate large enclosures
n left quantitative differences in the number of B in matter of hour*,' However, £-propk>lac-
5 was anthracu organisms per positive swab before tone has been shown to be carcinogenic for

and after formaldehyde treatment On the certain animal*.4 While proof of this effect
dishes first survey, very heavy contamination of the in man is lacking, thfr evidence plus its
:arbo- carding machinery was noted, eg one swab known irritating effect* on contact or inhala-
-̂̂ n- yielded 89 B anthracu colonies. After expo- ticn resulted in reluctance to oee it in this

. in sure of the working areas to fonnaldahyde large-scale operation. Vaporized formalde-
id on there was marked reduction (tenfold to hyde waa selected for this study because
' waa 100-fold) in the recovery of ail hertarial beaidea being simple and sale to use, it is
n the flora, and the positive plates from the second relatively inexpensive.
sterile and third surveys had only an occasional B The bactericidal and Tr-mr̂ 1 qualities
Petri anthracu colony. The one positive recovery of formaldehyde have long ban appreciat-
d the of B anthracu fa single colony) in the final gd-i Raw wool and goat hair corn-
sheep survey came from a window silL All samples jng into the British Isles from areas where
i was taken from machinery and active work areas anthrax is indigenous is treated with for-

after formaldehyde exposure were negative. maJdehyde before it leaves trie dock. Simi-
fee 6, Twenty-four plates containing approxi- lariy, dock facilitiee at certain US harbors
been mateiy 100,000 spores of an avirulent an- and trucks used to transport imported raw
anal *"*** strain were placed at various points in goat hair to mills are periodically fumigated
1968, the spinning room before treatment After with vaporized formaldehyde. To our knowl-
plant being expeeed to formaldehyde for two days, edge, however, large-scale decontamination
t had three of these each contained two colonies; Of a manufacturing complex, such as this

the other 21 were sterile. mill, with vaporized formaldehyde has not
been reported, or for that matter has gaseous
decontamination of rooms of the size (aver-

Gasaous sterilization has been the subject aging almost 300.000 cu ft) treated here.
•dery of a comprehensive review by Phillips,* As Thin study shown that such a procedure
. and outlined in hie monograph, the only conceiv- coupled with cleaning operanona signifi-
hyde able alternatives to formaldehyde would candy reducea B anthncu contamination,
two have been the use of ethylene oxide or £-pro- ax measured by surface tempi mg techniques.

piolactone. Both have the significant disad- Vaporization of formaldehyde was car-
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17
18 Anthrax, a zoonotic disease, has an interesting history dating
19 from biblical times. Although noc currently a major public
20 health problem, it has been associated wim focal, devastating
21 epidemics; it has played a significant role in developmental
22 microbiology; and was the first disease associated with its etio-
23 logical agent. Development of specific and nonspecific pre-
24 ventive measures has resulted in a decline in incidence so that
25 today anthrax occurs sporadically except for an occasional re-
26 port of an epidemic and in a few countries where it remains
27 endemic. The human disease appears in three forms. In the
23 United States, approximately 95 percent of (he case* an cu-
29 tanaous anrhnm »n** the Tiflirnfrr are inhalation anthrax; gas-
30 trointasdnal anthrax cues an laponed from other countries,

in some more commonly than ***™i*™** cisai. Synonyms for
_,* anthrax include chaibeo, malignant pustule. Siberian ulcer,
33 malignant edema, splenic fever, milzbraad. wool-sorter's dis-
34 ease, and ragpicker's disease.
35

PARASITE
36 Bacillus anthracu is a gram-positive, spore-forming, nonmo-
37 tile bacillus (1 to 1.3 ua by 3 to 10 ujn) that grows at 37*C
33 on ordinary laboratory media [7]. Growth may be noted after
39 3 to 12 h and becomes characteristic after 18 to 36 h of in-
40 cubaa'on, revealing round, convex, grayish-while colonies 2 to
41 5 mm in diameter, which may show comma-shaped ouohooc-
42 ings. Colonial tenacity, which is typical of B. anthracu, may
43 be demonstrated by drawing the inoculating loop through the
44 colony; the disturbed pan should stand perpendicular to the
45 surface of the agar and •••mMr beaten egf whites. Gram-
46 stain preparanoa of artificial media growth reveals gram-posi*
47 tive, square-ended rods in long, parallel chains. Spore stains
43 demonstrate central or paracanaml spores dut do not protrude
49 beyond the outline of the bacillus. Direct Aaonscaat-antibody
50 staining of organisms grown on bicarbonate agar in a 59* CO!
51 atmosphere [2] and bactenopbag* testing may be used to coo-
52 firm the identification [3], Agar-grown calls suspended ia sa-
53 line inoculated lubcitanaously or tnnperitoneally into guinea
54 pigs, mice, or rabbits will causa death of the animal in from
55 24 to 72 h. Autopsy reveals evidence of general toxicity and
56 hemorrhages in multiple organs. Animals inoculated subcuta-
57 neously wtf demonstrate subcutaneous gelatinous hamonhagic
1 edema at the inoculation site in addition to general toxemia. If
j broth cultures are used to produce the inoculum, in order to

:0 avoid nonspecific deaths, the organisms must be cerwnfugtd.
51 washed, and resuspcnded in .aline before being inoculated into
f2 animals.
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13 In the oropharyngeal form, the initial lesion may be in am
14 oropharynx or the organisms may be transported through am
IS oral mucosa to the tonsiUar or cervical lymph nodes, whan
16 they germinate, multiply, and produce toxin. The resultsai
17 lymphadenitis and associated edema may be so massive as a>
13 compress (he respiratory passages.
19

Meningitis
20 Meningitis may be secondary to any of the above forms of
21 anthrax infection. It results from hemaiogeaous spread of be-
22 cilli from a primary focus. Rarely, a primary focus cannot be
23 identified.
24

Toxin
Virulence of Bacillus anthracu is determined by a toxin and

25 by capsuiar material, each coded by a different plasmid. The
27 toxin consists of three components: edema factor, lethal factor,
23 and protective antigen [rfj. In human disease, sterilization of
29 tissues with antibiotics may reduce the severity of the illnaai
30 but the clinical course will continue until die toxin in the body
31 has been metabolized or otherwise inactivated.

CLINICAL DISEASE
33 Cutaneous anthrax

Cutaneous anthrax usually occurs oa exposed pans of the body.
35 such as the face, neck, or arms. After an incubation period of
36 1 to 10 days (commonly 2 to 5 days), a round, small, prunoe,
37 painless papula approximately 1.0 cm in diameter, is saaa at
ig the site of inoculation. Within several days a small vesicle, or
39 a ring of vesicles, develops, surrounded by a small ring of
40 erythema and slight, nonpttting edema. If multiple vesicles an
41 present, they coalesce to form a single large vesicle. Then
42 may be lymphangitis and regional lymphadeaopathy. Shordy
43 thereafter, hemorrhage occurs at the base of the vesicle. Tht
44 vesicle ruptures, discharging clear to slightly yellow sanea
45 fluid containing 8. anthraca organisms. Beneath the vasida
46 is a well-demarcated, depressed ulcer crater, the base of which
47 is covered with a developing black eschar. Over the next week
43 as the eschar dries, it slowly separates from the surrounding
49 tissue. The ulcer slowly granulates, leaving a small scar.
50

———CUT HERE———-
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Gastrointestinal anthrax
14 Gastrointestinal anthrax has an incubation period of 2 to 5
15 days. The initial symptoms of the abdominal form are nausea,
16 vomiting, anorexia, and fever. As the disease progresses, sig-
17 niflcant abdominal pain develops and hematemesis and bloody
18 diarrhea may occur. In some cases symptoms an seven and
19 the patient appears to have an acute surgical abdomen. Ascites
20 may be demonstrated on physical "•min**"*1 Progression of
21 the disease leads to toxemia, cyanosis, shock, and death, which
22 may occur 2 to 5 days after the onset of the clinical disease.
23 There has been a report of deaths occurring in less than 2 days
24 after onset of the first symptoms (personal communication).
25 In oropharyngeal anthrax, the patient develops fever, ano-
26 rexia, submandibular edema, and cervical lymphadenopathy
27 [5J. In some reports acute inflammatory lesions resembling
28 cutaneous lesions are described in the oral cavity involving the
29 posterior pharyngeal wall, the hard palate, or tonsils. The
30 edema of the cervical area may become so extensive that (hen
31 may be encroachment of the oral passageways causing duU-
32 culty in breathing.
33 Therapy of gastrointestinal anthrax is the same as for inhal- _ _ — . .
14 ation anthrax. Additionally, tetncyclina I g/day inoaveaoasty
5 has also been reported to be effective. The ratality ran fir
36 guaointestinal anthraxJjmudi 5B peiteuu."~
37 ~A

Meningitis
38 Anthrax meningitis symptomatically resembles other forms of
39 acute bacterial meningitis. Therapy should be the same as for
40 inhalation anthrax.
41

Immunity
42 Serological studies suggest that immunity develops after CUB-
43 ical disease and persists for a number of yean. Rainfacaoas
44 have not been confirmed. There is some evidence to support
45 the development of subclinical infections [9].
46

LABORATORY DIAGNOSIS
Laboratory diagnosis of cutaneous anthrax is made by culturiag

43 the vesicular fluid on ordinary laboratory madia. In •nl**lMfrii
49 anthrax, sputum may be cultured; however, unless then is
50 secondary anthrax pneumonia, cultures ant negative. In gas-
5'. trotniesunai anthrax, vomims or fecal material should be cul-
52 rured: m anthrax meningitis, cerebrospinal fluid should be ex-
55 amaned. In ail forms of the disease, blood cultures may be
54 positive. Fluorescent antibody saining and/or bactariophaea
55 testing may be used to confirm the identification of B. aatkn-
56 cis. Serology can be used to demonstrate exposure m B. an-
57 thracis. The indirect ttemagglutination test has been used but
58 a more sensitive test is the ELISA test (10.11}. A recent
9 development is an elecOTphontic-Unrounoennsblots method
50 (11}.
51
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EPIDEMIOLOGY
Anthrax cases are Hmiflfd as either industrial or agricaftaully

15 acquired [J-0. In the United States, industrial anthrax
16 for approximately 80 percent of the cases. In other
17 agricultural anthrax is usually more common. An orrtiinnsl
18 case has been reported in which the source of infection is not
19 discernible.
20 In the United States, the involved industries process im-
21 ported goat hair, wool, tteip* and hides, bones,
22 Occasionally, the source of infections may be a
23 product such as animal yarn or novelties made from skins.
24 hides, or animal hair that have not been properly duuttcma.
25 Cases sometimes occur among laboratory personnel.
26 Agricultural cases result from conoKt with carcasses of an-
27 imals that have died of anthrax. Inadvertent inoculation of
23 animal vaccine has been reported (but not documented) to
29 cause cutaneous anthrax.
30 The route of transmission of cutaneous anthrax is primarily
31 by direct contact, chough occasionally indirect contact may be
32 involved. Inhalation anthrax results from airborne transmission
33 of organisms released into the air from equipment used to
54 process the animal products, primarily goat hair or wooL Gas-
35 troimesiinal anthrax results from eating inadequately cooked
36 contaminated food, most often, meat.
37 The majority of cases are sporadic though occasional epi-
38 demies occur. In the United Solas die last epidemic ocaand
39 in 1957 and involved nine employees in a goat-hair processing
0 milk four were inhalation and ftva cutaneous cases [IS]. All
+1 were traced to conoKt with a single batch of unponed goat
42 hair that appeared to be more heavily coaoumaajd wfch B.
43 anthracts than normal. During meant years, occsiicaai epi-
44 demies have been reported in other countries, usually related
45 to outbreaks of animal anthrax. An extensive epidemic oc-
46 curred in Zimbabwe, which began in 1979 and by 19tSpad
47 abated; however, cases continue to occur, which may meet
4g the endemic occurrence. It is estimated that more thanrlO.OOO
49 cases, primarily cutaneous anthrax, have appeared/fiinbtbwe
50 (16}. ^A
51 Agriculturally related human cases parallel the minanrt of
52 anthrax in the animal population. Bacillta aruhracis spores are
53 Icnown for their resistance to chemical, physical, and eovtron-
54 mental factors. They are reported to persist in nature for years.
55 though this has not bean proven under natural conditions. An-
56 Lhrax districts may represent areas in which contamination per-
57 sists for many yean or areas that aie retnfected at regular
53 intervals by animals or other sources. These anthrax cameo
59 frequently contain alluvial soil with a pH of greater than 6.0.
50 Human- to-human or insect transmission has not been
51 proven.
52

PREVENTION
Primary prevention of anthrax in humans involves controlling

54 the disease in animals and preventing contamination of their
65 products. This can be accomplished by practicing good aaunal
56 husbandry, including immunization of animals at regular in-
"•7 tervals using the Sterne strain vaccine and property disposing
53 of contaminated carcasses by means of deep burial or coaapkie
59 .-.anemian. Aninui products chat are shown to be comami-
"0 -ated should be decontaminated with formaldehyde, ethylene
~\ :xide, pressurized steam, or gamma irradiation: they may also
~2 •* discarded by bunal or by incineration in a manner that does
" :rt rssui: :r. :rr:am:r.at!on c:Lu.e environment. flR I 000
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Anthrax

PHRJP S. BRACHMAN

Anthrax, a toonoik disease, occun la three fanm In
huiruru: euuneouj. accounting for»5% of eaaes seen
in the United Sum: inhalation, acceunitni for 1%;
and gastrointestinal, which hat never been reported

1 in ihe United States. The breakdown of met
throughout the worid It probably similar; fee few
gastrointestinal cases reported haw occurred In Asia
and Africa. Meningitis and scpticem** may be compli-
cations of any form.

ETIOLOGY

Baathu mthraat is a fram-potttve. nocmoaBe. cap-
sulawd bacillus (1-1.3 tun x J-10 iun| Ban pro-
duces central or paracemral oval aiaies wnkSt do not
cause significant swelling of the rods, la •BBBB from
growth on ordinary arttfldal rfMdkma. the tartM Be
in long, parallel chains. In dbacaJ ̂ tdntm. (her
occur singly or in short chains conutnfeaj nwoj three
squaic*«nd«d or slightly rouodtd bacftffJ dmase en-
capsulated. A specific fliiorcxcMaodtodyciiipjeMc
ttaim the bactena brittiandy.
The spores are formed under

iixl they are relatively resistant w<
iiircctants and heat. They reponcdry persM air yean
in the soil and in some animal products.
On urUirury culture medium such as aanricM

agar. after IS hours at )7*C. frolanaii an ivaaaL ap-
proximately 3 mm in diameter, gray • whnc •aghtly
rniigh'tmtired. and with a ground-gUn appcamnre.
CommaMhaped outgrowths may pratcci a«ni the
edge of ihe colony i medusa head or comet unX Addi-
tionally, on S% sheep blood agat, "̂ r̂ " a*t aon-
hemoiyiic.
The cokMues of «. tmttnem anr ttaacSiaa: tf an

inoculating nredWjs drawn thMuali a caBUav. ihc
Jlsturoed rvgton/lnand up Ilk* beaan egg wntto.
Capsule production may be hdpftal w prcavavpov*
idcmincaUon in iaoomocies thai da not haw special
reagents; If culram an grown under Incnaaca car-
bon dioxide concenOMkM on HcaiteaMia><aBiaMnt
mediums smooth, mucotd colonta reauM waai J. an-

3. anthracu. Lysis of Isolates by • tpedflc anthrax
gamma bacienophagc may be used to IdaHafy J.
jdMracu tentatively. Laboratory mice and gutaca pigs
Jie Z to 3 days after inoculadon with an agat-jrown
suspension or washed broth cuaurc of 1.

EPIDeUKXOQY

The average number of cases of anthrax itported
innuaity in the United Slates has dcdmed BOM 127
(I9I4-I92SI 10 0.7 I1977-19I4) (Rg. UJ-I>. Of
ihe 2)1 caw reported between 1999 and 1*S4. 20
were fatal.

f l R I O O O I l *



JOB 3M9- 060-10 PAOE-Olt TT-CMAn 111-114
REVISED 25OCTIS AT 12:14 »T SO DEPTH: 0.00 PICAS

ilons—most frequenUy In the tmaiiiil lleum or ce-
cum—that may lead to hi: montage. Extension to
rrponal nodes may occut
Oropharyngeal anthrax fbOowi entry of iporo of

B. antttratu through the oral tnaoMa. Following de-
position m cervical lymph nodes, the (pores grnri-
rtaic. multiply, and produce toxin, causing inflamma-
tion of the infected area, local edema, and toxemia.
The edema may be so severe that obstruction of the
trachea results.
aantfw jnrAraot produces a piasmid-mediated

toxin consisting of three componeau: protective anti-
gen, lethal factor, and edema taste. The vtrulenc* of
B. antkrtcu is determined by two factors that are
mediated by different plasmidc capsuUr nutenaiand
toxin.

MANIFESTATIONS

Cutaneous Anthrax
After an Incubation period of 1 to 7 days (usually 2-9
days), a small papule develops; die papule progresses
to a veiicte over the next few days. The initial lesion
may consist of a small ring of resides that coalesce to
form a single large veside. Erythema and nonpiffing
edema may surround the veside. The Initial symptom
is usually pmrills without paia. The vesicular Ousd Is
clear or slightly serous-colored, and Initially contains
large number of organisms, Wbea the veside Is nip- ____
tured, a sharp-walkd. depressed uker crater wwh a , _, 3
black eschar developing in the center ks revealed (Pig. pi I *
II1-2AI. '
There may be mild systemic lytjaptenu. a dcarec or

mo of fever, malaise, and eoajtonally regional
* lymphangitis and lymphadenapathy, Punnet pro-
gression to general toxemia and srpdccmia is rare.
, The typical esrtuL when natf tk»Ue»etl 7 te 10
tiays after onset, is round and 1 onto I cm la diame*
ier (Pig. 11J-2B). with no seeasjdary infecdon. the
edges begin 10 separate from SB* crater, eventually
ihe eschar loosens and (alls oC Mealing continue* by
granulation, resulting in sear aata».
Leswm occur pnmanly oa exposed parts of the

body, such as the face. ntck. aad aims (Wg. 11}*)).
Rarely, multlpie. simultaneously evoMng cutaneous
lesions haw been reported. Tlaiae probably are the
result of simultaneous multiple kaocuUnons.
Lesions in the pehorbnal area an frequently assort*

»icd with extensive edema inatBHy Involve the entire
face, extend down to the neck and upper chest, and
impinge on the trachea. Similarly, lesions of the neck
ind upper chest may also give nsc to extensive edema
of the surrounding tissues.

'Malignant edema" is. the term used to describe
cutaneous anthrax associated with lignifiam local
reactions such as multiple btaJse. extensive edema.
induration, and with systems: sBneis resulting from
general toxemia.

Inhalation Anthrax
inhalation anthrax has a biphasscdlnkal pattern: the
i niciaj stage begins after an Inoaaauon period of I to 9
days as a nonspcaAc illness, with malaise, fatigue.
myalgia, mild tcvvr. nonproductive cough, and. infer*
'tucntly. a sensation of preconM oppression, fthon-
L hi may be heard. The Illness k aroucniry dlagnaatd
as a respiratory infection, widaia 1 to 4 days, rymp-
ioms may improve, but soon dsr second stage is her*
aklcd by the sudden deviitopaarni of severe mptra-
iury UHOess. with dyspnea, cyanosis, stridoc, and
proruic diaphoresis. Subcutaneous edema of the
chrtt and neck may develop. The pulse, respiratory
rate, and temperature are etevaied. There are moist.

A R I O O O I 6
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tens. The EUSA test should* be run on two fpcdmens
(if serum collected approximately 4 weeks apart. If a
lignifkant liter, or a rise la bter. is found, the electro-
phoretic immunotrinsbkM test should be performed
for confirmation. This test identifies antibody to the
protective protein antigen and/or lethal factor pro-
tetn. If these proteins are Identified, the tpecimen Is
considered positive.

In amhrax meningitis. 0. aakrtot hai always been
recovered from the cerebraspinal fluid.

PROGNOSIS

Cutenteta anthrax, untreated, results In death In 1 0%
to 20% of cases: with effective antimicrobial therapy.
fewer than 1% of patients wtU die. Regardless of the
kind or intensity of systemic antimicrobial therapy.
cutaneous lesions progress through the da tile v
changes. Adequate amimicroblaj therapy, however.
reduces local reactions, such as edema and erythema.
A scar, proportional in size to the cutaneous lesion.
will develop. Protective immunity appears to result.
although there are reports of patients who have had
two cutaneous infection*, years apart. In none of
these patients was there laboratory confirmation of
both injections.

/nAatenoft tntttnx Is virtually always fatal, even
with antibacterial therapy, ,

1 <^sm>mminaVdJuAr«r is associated with a 29% to I J2~*> / OO
JtJlClaiality rate. f A
Tne case-fatality ratio in cases of anthrax men-

Ingtus to also high, although nooutal cases arc occa-
sionally reported.
Because antibody Increases have been found In

employees of goat hair RUBS who have no history of
anthrax, subcllnical injections must occur.

THEHAPY

Cultures must be taken wtthln 24 noun of tuning
treatment for anthr» because speciAc therapy may
i nhiull the recovery of 8. aiitfcraar. The drug of choice
fn cutaneous anthrax Is pentailm. In mUd disease.
pvroral treatment with potassium pcrudlba v is suita-
ble 130 mg/kg body wwday. PO. In four equal por-
tions, 6-hourty. for 9-7 days). With extensive lesions
or m systemic illness, proalnc penicillin O 420-90
mg (3i.200-44.soo unmjAg body wt/day, IM. in
iwo equal portions. 12-hourly, for 9-7 davit should
l« used. Many other agents ar* also aOrctlv*, Induct-
ing] tetracydlne (15-20 maAt body wt/day. PO. In
four equal portions. 6-hourty. lor 9-7 days).

Eicision of cutaneous lesions is not recommended
because u may lead to an Imensiflcauon of the tymp-
loms and possibly to the spread of Infection. The local
application of ointments containing aiutnuaoMab
has no effect. The cutaneous (extant should be kept
clean and covered; soiled dressings should be bagard
MU pulyethvlcnet until Incinerated. U nokpiuiizi...
ihe pa item ihould be handled with dramagc/secre*
lion precautions. Glucostcroidi (systemically) are
laid 10 reduce iifruAcanuy the morbidity and mortal-
ity oT severe cutaneous anthrax (malignant edema).
The therapy of inhalation anthrax is based on em-

pirical knowledge and exoapoiauon from animal ex-
periments. Massive doses of pcmelUIn G by intra-
venous miection 130 mg (M.OOO untts|/kgbody wi as
a loading dose given In the first hour, with a mainte-
nance dosage of 200 mg (120.000 unhsl/kg body wv
J«yp should be used. Streptomycin 17-19 mg/kg body
wi 11 • loauini aowr and 13-10 mg/kg body wvday as
ihe maintenance dose. IV-^no assure adequate con-
centrations m the blood) may also be usetl. Specific
antlioim may oe uf value: however, there Is no do-
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